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oxide and nitrogen inclusion, being greater, also, they cannot be used
satisfactorily with alternating current.

Coated electrodes may be divided into three classes : (1) Lightly coated
or washed; (2) Semi-coated; and (3) Heavy coated. In semi-coated
electrodes the coating forms 2-3 per cent of the total weight, while in
heavy coated ones it forms 10 per cent or more. The coatings have two
main functions : (a) They steady the arc, and (b) They help to improve
the composition and structure of the deposit. The improvement in the
deposit is brought about in several ways: firstly the coating melts rather
more slowly than the rod and thus forms a protruding sheath round the
end of the rod ; secondly, the coating may vaporise and form a blanket
of gas round the arc and over the deposit; and, thirdly, the coating
forms a slag on top of the deposit. All these actions prevent or reduce
the oxidation of the weld metal and also its contamination by nitrogen.
In addition the layer of slag reduces the rate of cooling of the deposit
and helps to eliminate brittleness and cracking. The stabilisation of the
arc is due chiefly to the blanket of gas formed round it, but it has been
found that the presence of certain substances in the coating, even in quite
small amounts, has a marked effect in promoting stability. The slag
produced by the coating is sometimes non-reactive, that is, it has no
chemical effect on the deposit but sometimes it is reactive and affects the
composition of the deposit by direct action with it. Coatings sometimes
contain alloying elements designed to modify the composition of the
deposit, but this is not generally considered good practice as different
operators achieve more variable results than when the alloying elements
are in, or are deposited on the surface of, the rod itself.

Cored electrodes, as the name implies, are hollow and contain non-
metallic materials which serve to stabilise the arc and to protect the weld
deposit from contamination. They were developed, and are chiefly
used, in Germany. It is claimed that they give welds equal to those
produced with any coated electrode except the gaseous shield type, to
require only two-thirds of the electrical energy per pound of deposited
metal required with coated electrodes, and to enable more rapid and
cheaper welding to be done.

Arc Welding Technique. The electrode is held at an angle of
60-75 degrees with the line of weld and rightward weld-
ing is usual.   A " weaving " motion as indicated in     t /I /I /I Af
Fig. 118 is commonly given to the electrode but is not      \ \ \ H \
always necessary and  is  sometimes definitely  detri-         FIG. 118.
mental and therefore prohibited.   In overhead welds
the electrode angle is rather larger, being commonly between 60 and 90
degrees.

.'    Welding Positions. Four welding positions are possible and these
fare indicated in Fig. 119 where the chain dotted outlines indicate the